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THE AUTOMATIC STATION "ZOND-5" FLEW AROUND THE MOON AND 

RETURNED TO EARTH 

Neispaper "PIIAVDA" , N o .  269 
MOSCOW, 25 September 1968 A. DMITRIYEV 

Colum by Professor  

SUMMARY 

Th i s  i s  t h e  f i r s t  a r t i c l e  of its k ind ,  desc r ib ing  t h e  launching of ZOND-5, 
i t s  appa ra tus ,  t h e  v a r i o u s  maneuvers over  t h e  t r a j e c t o r y  t o ,  p a s t  the Moon and 
r e t u r n  t o  Ea r th ,  Apparatus i s  b r i e f l y  descr ibed and t h e  cond i t ions  f o r  accu ra t e  
h i t t i n g  of t h e  s o f t  l anding  s p o t  are amply d i scussed ,  

* 
* * 

Various types  of automatic  c r a f t s  launched i n  t h e  Soviet  Union, conduct 
a v a r i e t y  of s c i e n t i f i c  i n v e s t i g a t i o n s  i n  t h e  near-Earth and f a r  ou te r  space,  
nea r  celest ia l  bodies  and on t h e i r  su r f ace ;  
t h e  cond i t ions  i n  space  f l i g h t  of new onboard systems and devices  

they  a l s o  broadly experiment 

S a t e l l i t e s  of t h e  "Kosmos" s e r i e s  conduct broad i n v e s t i g a t i o n s  of upper 
atmosphere l a y e r s  and of t h e  near-Earth outer  space i n  accord w i t h  the  program 
pub l i c i zed  by TASS s i n c e  16 March 1962. 

The i n v e s t i g a t i o n  of t h e  i n t e r p l a n e t a r y  space,  of Moon and p l a n e t s  i s  per- 
formed by automatic  s t a t i o n s  of the "ZOND", "LUNA", "MARS" and "VENERA" types .  
So, as e a r l y  as i n  1959, t h e  Soviet  automatic  s t a t i o n  "LUNA-3" f l ew  f o r  t h e  
f i r s t  t i m e  p a s t  t h e  Moon, photographing i t s  f a r  s i d e  and t r a n s m i t t i n g  t h e  p ic -  
t u r e s  t o  Ear th .  Another Soviet  AS "ZOND-3" took photographs of t h e  p a r t  of 
t h e  Moon, missed by "LUNA-3". The photographs of Moon's s u r f a c e  obta ined  by 
"ZOND-3" were t r a n s m i t t e d  t o  E a r t h  from d i s t a n c e s  exceeding 30 m i l l i o n  k i l o -  
meters. 

The ob ta in ing  of t h e s e  photographs allowed t h e  Sovie t  s c i e n t i s t s  t o  d i s -  
c l o s e  t h e  secrets of t h e  f a r  s i d e  of t h e  Moon and t o  r e s o l v e  some of t h e  pro- 
blems l inked  wi th  t h e  n a t u r e  of the p a r t  of t h e  Moon, i n v i s i b l e  from Ear th .  

Outstanding r e s u l t s  i n  Moon i n v e s t i g a t i o n s ,  a longs ide  wi th  t h a t  of near-  
l u n a r  space,  were obta ined  i n  subsequent years .  

On 3 February 1966 s o f t  landing w a s  accomplished by "LUNA-9" f o r  t h e  f i r s t  
t i m e  i n  t h e  world,  wh i l e  on 3 Apr i l  of t he  same year  "LUNA-10", t h e  f i r s t  &IS, 
was p laced  i n t o  t h e  luna r  o r b i t .  
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Following "LUNA-lo", AS "LUNA-11, -12 and -14 were success ive ly  p laced  i n  
t h e  l u n a r  o r b i t ,  wh i l e  "LUNA-13" e f f ec t ed  aga in  a s o f t  l anding  on t h e  Moon's 
s u r f  ace .  

Both "LUNA-9" and "LUNA-13" t ransmi t ted  t o  Ea r th  t e l e v i s i o n  p i c t u r e s  of 
l u n a r  panorama wi th  va luab le  information concerning i t s  ground, wh i l e  t h e  near- 
l u n a r  space  was s tud ied  w i t h  t h e  aid of l una r  s a t e l l i t e s ;  h e r e  too  t h e  s u r f a c e  
w a s  photographed and t h e  g r a v i t a t i o n a l  f i e l d  of t h e  Moon was  s t u d i e d .  

A l a r g e  volume of s c i e n t i f i c  information on phys ica l  p rocesses  tak ing  
p l a c e  i n  i n t e r p l a n e t a r y  space vas t ransmi t ted  by Sovie t  al;tomatic s t a t i o n s  
"VENERA-1" , "MARS- ' ' I  , "VENERA-2" and "VENERA-3". 

On 18 October 1967, Soviet  sc ience  wrote  i n  s t i l l  another  g l o r i o u s  page 
concerning t h e  master ing of o u t e r  space: t h e  automatic  s t a t i o n  "VENERA-4" 
e f f e c t e d  a smooth descent  through the  atmosphere of Venus and a smooth landing  
on i t s  s u r f a c e ,  It t r ansmi t t ed  t o  Ea r th  f o r  t h e  f i r s t  t i m e  i n  t h e  world a unique 
s c i e n t i f i c  in format ion  on t h e  phsyica l  p r o p e r t i e s  of t h i s  myster ious p l a n e t .  

However, none of t h e  enumerated spacecraf  ts\'was ever  r e tu rned  t o  Ea r th ,  
inasmuch as over  t h e s e  s t a g e s  of developvtnt of space technology, such a pro- 
blem could n o t  be posed t o  them. The information obta ined  w a s  telemeter d t o  
Ea r th .  But,  however p e r f e c t  rad io te lemet ry  and t e l e v i s i o n  means may be ,  t h e  
t ransmiss ion  of in format ion  was still  t o  a c e r t a i n  e x t e n t  l imi t ed .  

Moreover, n o t  a l l  the information obtained by s c i e n t i f i c  devices  can be  
analyzed on board of t h e  spacec ra f t .  Thus, f o r  example, t h e  r e s u l t s  of a c t i o n  
of h i g h  energy r a y s  on t h e  inves t iga t ed  matter and t h e  s c i e n t i f i c  devices  may 
be s u b j e c t  t o  deeper and more e f f e c t i v e  s tudy  by s c i e n t i s t s  on t h e  ground only ,  
upon r e t u r n  of t h e  s t a t i o n  from i t s  journey i n  o u t e r  space.  

The development of space  technology r a i s e s  be fo re  s c i e n t i s t s  s t i l l  more 
complex problems i n  ' t h e  i n v e s t i g a t i o n s  of t h e  i n t e r p l a n e t a r y  space  and of t h e  
s o l a r  system's  p l a n e t s .  

Such problems as  t h e  s tudy  of p l a n e t  s u r f a c e s '  c r u s t  and of t h e  composi- 
t i o n  of chemical elements and minera ls  forming i t ,  t h e  sea rch  of traces of 
l i v i n g  organisms have now a l r eady  become r e a l i s t i c .  

Of g r e a t  s c i e n t i f i c  i n t e r e s t  i s  a l s o  t h e  ob ta in ing  of d i r e c t  photographs 
of s u r f a c e s  and emission s p e c t r a  of ce l e s t i a l  bodies ,  f r e e  from i n t e r f e r e n c e s  
and d i s t o r t i o n s  by te lemet ry .  

This  i s  why t h e  subsequent development of a s t r o n a u t i c s  has  f o r  terms of 

Such 2 problem concernirrg the processing of means 
r e f e r e n c e  t h e  ques t ion  of de l ive ry  of information from o u t e r  space  d i r e c t l y  
i n  szientLst's I a b ~ r a t o r y .  
and of methods of s p a c e c r a f t  r e t u r n  from i n t e r p l a n e t a r y  p a t h s  w a s  r a i s e d  be fo re  
t h e  Sov ie t  s t a t i o n  "ZOND-5", and it  w a s  s u c c e s s f u l l y  f u l f i l l e d .  

* 
* *  
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APPARATUS OF THE AS "ZOND-5" AND THE FUbQAMENTAL 

SCIENTIFIC AND TECHNICAL INVESTIGATIONS 

\\ 

AS "ZOND-5" w a s  cons t ruc ted  i n  two p a r t s :  t h e  descending dev ice  w i t h  
s c i e n t i f i c  appara tus ,  and a device  compartment w i th  systems a s s u r i n g  t h e  
s u c c e s s f u l  f l i g h t  of t h e  s t a t i o n .  

Descending Apparatus (DA). Its i s  composed of a frame covered by a 
l a y e r  of mater ia l  s e rv ing  a s  a s h i e l d  from h e a t  developed i n  the p rocess  of 
d e c e l e r a t i o n  and braking a t  e n t r y  i n t o  t h e  terrestrial  atmosphere w i t h  a velo-  
c i t y  c l o s e  t o  t h e  second cosmic v e l o c i t y .  

P laced  i n  t h i s  descending device are  v a r i o u s  in s t rumen ta t ions  f o r  conduct- 
i ng  s c i e n t i f i c  measurements and a l s o  a radiocommunication app ' r a t u s ,  a thermo- 
r e g u l a t i o n  system, wi th  a power p l an t .  

Instrument  Compartment.(IC). Placed i n s i d e - . i t  are  t h e  r a d i o t e l e m e t r i c  
system, t h e  appa ra tus  f o r  guigance by onboard means, t h e  o r i e n t a t i o n  and sta- 
b i l i z a t i o n  system, t h e  rocke t  motive i n s t a l l a t i o n  r equ i r ed  f o r  impart ing 
t h e  c o r r e c t i n g  impulse,  t h e  thermoregulat ion and power supply  source.  Op t i ca l  
s e n s o r s  of t h e  o r i e n t a t i o n  system, s o l a r  b a t t e r y  pane ls  and antennas are in-  
s t a l l e d  on t h e  o u t s i d e  of t h e  frame. 

The program of s c i e n t i f i c  measurements of "ZOND-5" included f u r t h e r  s tu -  
d i e s  of phys i ca l  cond i t ions  i n  t h e  near- lunar  space.  A wide c i r c l e  of s c i e n t i -  
f i c  experiments  w a s  conducted i n  f l i g h t ,  l i nked  wi th  t h e  ope ra t ion  of a series 
of onboard means, and v e r i f i c a t i o n  of their  ope ra t iona l  c a p a b i l i t y  over t h e  
p a t h  Earth-Moon-Earth. Tes ts  were ronducted i n  cond i t ions  of o u t e r  space 
f l i g h t  of t h e  o r i e n t a t i o n  and motion gliidance of t h e  s t a t i o n .  Tested a l s o  
were t h e  c o r r e c t i n g  motive i n s t a l l a t i o n  and of guiding systems of low-thrust  
engines .  During t h e  conclus ive  s t a g e  of t h e  f l i g h t ,  systems w e r e  operated,  
a s s u r i n g  t h e  e n t r y  of t h e  descending appara tus  i n t o  t h e  atmosphere wi th  
second cosmic v e l o c i t y ;  tested a l s o  were t h e  cons t ruc t ion  of t h e  descending 
appa ra tus  and t h e  s o f t  l anding  system. Tests of a l l  radio-enginnering means 
w e r e  conducted i n  t h e  course  of the e n t i r e  journey,  a longs ide  w i t h  measure- 
ments of t r a j e c t o r y  parameters .  It w a s  a l s o  necessary  t o  a s s u r e  a h igh  pre- 
c i s i o n  of guidance f o r  appa ra tus '  e n t r y  i n t o  t h e  narrow c o r r i d o r  of t h e  E a r t h ' s  
atmosphere.  
of problems was s u c c e s s f u l l y  resolved.  

A s  is  shown by t h e  r e s u l t s  of "ZOND-5'' a l l  th is  e n t i r e  complex 

FLIGHT OF THE AUTOMATIC STATION "ZOND-5" 
ALONG.THE PATH EARTH-MOON-EARTH. 

The launching of ZOND-5 w a s  achieved on 15 September a t  0042 hours  Moscow 
t i m e .  The s t a t i o n  w a s  p laced  i n t o  t h e  o r b i t  of t h e  AES, a longs ide  wi th  t h e  
carrie-i rocke t ,  w i t h  t h e  fol lowing parameters:  

. ./. . 
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- t h e  apogee i s  219 km; 
- t h e  pe r igee  i s  1 8 7  km; 
- t h e  o r b i t  i n c l i n a t i o n  is  51.5". 

67 minutes a f t e r  t akeof f ,  on command from t h e  program device  swi tch ing  on 
of t h e  motive power w a s  performed i n  o rde r  t o  c o r r e c t  t h e  t r a j e c t o r y  by a n  
p r o p r i a t e  c o r r e c t i v e  t h r u s t .  A s  a r e s u l t  of t h i s  maneuver, t h e  s t a t i o n  passed 
t o  a new f l i g h t  t r a j e c t o r y ,  allowing i t  t o  conduct phys ica l  i n v e s t i g a t i o n s  of 
t h e  near- lunar  space.  A t  time of c o r r e c t i o n ,  t h e  s t a t i o n  was a t  a d i s t a n c e  of 
about 325,000 km from Ear th .  

ap- 

I n  accord w i t h  t h e  f l i g h t  program, . the  s t a t i o n  flew p a s t  t h e  Moon on 18 
September a t  a d i s t a n c e  of 1 ,950 km f r o i  i t s  s u r f a c e .  

Af t e r  f l i g h t  around t h e  Moon t h e  s t a t i o n  began to approach t h e  Ear th .  
Over t h i s  l a s t  f l i g h t  t r a j e c t o r y  c o n t r o l  of onboard ope r t a iona l  systems w a s  
conducted a longs ide  w i t h  s c i e n t i f i c  i n v e s t i g a t i o n s .  As i t  approached t h e  Ea r th  
f u r t h e r ,  a second t r a j e c t o r y  co r rec t ion  took p l a c e ,  which ensured i t s  r e e n t r y  
i n t o  t h e  E a r t h ' s  atmosphere wi th  a preassigned descent  angle .  A t  t h e  same t i m e  
t h e  f l i g h t  v e l o c i t y  was-lowered only by 0.005 percent ,  wh i l e  t h e  magnitude of 
t h e  gene ra l  aggrega te  impulse cons t i t u t ed  about 0.35 mjsec. 

One of t h e  b a s i c  programs of f l i g h t  cons i s t ed  i n  the  m a t e r i a l i z a t i o n  of 
a p r e c i s e  e n t r y  of t h e  s t a t i o n  i n t o  t h e  E a r t h ' s  atmosphere w i t h  second cosmic 
v e l o c i t y  and i t s  s o f t  l anding  i n  a preassigned region.  

ENTRY AND DESCENT OF THE APPARATUS IN THE EARTH'S 

ATMOSPHERE 

The r e t u r n  of a s p a c e c r a f t  t o  Ear th  from f l i g h t  around- t h e  Moon o r  any 
o t h e r  p l a n e t  of t h e  s o l a r  system is  an extremely complex problem, much more 
complex from t h e  t e c h n i c a l  viewpoint than  t h e  r e t u r n  sf AES, and i t  has  a se- 
ries of s p e c i f i c  p e c u l i a r i t i e s .  

I n  o rde r  t o  r e t u r n  sn  in t e rpane ta ry  s p a c e c r a f t  t o  Ea r th  w i t h  accep tab le  
over loads ,  and, t h e  more so ,  t o  e f f e c t  a landing  a t  a preassigned s p o t ,  t h e  
c o n d i t i o n s  of i t s  e n t r y  i n t o  t h e  atmosphere must b e  f u l f i l l e d  wi th  ve ry  h igh  
p r e c i s i o n ,  namely t h e  h i t t i n g  of t he  computed spo t  a t  t h e  requi red  ang le  of 
descen t .  

With t h e  view of ob ta in ing  the requi red  cond i t ions  of aerodynamic braking 
one must approach t h e  Ea r th  a t  small ang le s ,  approximately along tangent  and 
w i t h  such a c a l c u l a t i o n  t h a t  i t s  t r a j e c t o r y  i n t e r s e c t  only t h e  upper l a y e r s  
of t he  atmosphere a t  maximum a l t i t u d e  above ground i n  a cond i t iona l  pe r igee  
af a b o u t  35 - 45 k i lome te r s .  

Having a n  enormous v e l o c i t y  of t h e  o rde r  of 11 kmlsec, t h e  s t a t i o n  i s  
s h a r p l y  dece le ra t ed  by t h e  atmosphere, and quenches i ts  speed i n  
v e l y  s h o r t  t i m e  in te rva l . .  A t  t h e  a l t i t u d e  of about 7 h and a t  descent  velo-  
c i t y  of about 200 m / s e c ,  the parachute  system i s  d e p l q e d ,  f a c i l i t a t i n g  t h e  
s o f t  l anding .  

cornparati-- 
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I n  o rde r  t o  e f f e c t  t h e  s o f t  landing a t  a preassigned p o i n t ,  i t  is  neces- 
s a r y  t o  hold,  as p r e c i s e l y  as poss ib l e ,  t h e  h e i g h t  of t h e  c o n d i t i o n a l  pe r igee  
(Fig.2) .  
i t  would begin t o  c r o s s  more r a r e f i e d  l a y e r s  of t h e  atmosphere, d e c e l e r a t i n g  
less i n t e n s i v e l y ,  l ead ing  i n  t h e  f i n a l  count t o  a g r e a t e r  o v e r f l i g h t  r e l a t ive  
t o  t h e  preassigned landing  spo t .  And, t o  t h e  con t r a ry ,  i f  t he  s t a t i o n  should 
e n t e r  t he  atmosphere w i t h  l e s s e r  he ight  of cond i t iona l  per iLee,  i t  w i l l  be  de- 
c e l e r a t e d  more i n t e n s i v e l y ,  e f f e c t i n g  a landing  s h o r t  of t h e  
t a r g e t  p lace .  

I f  t h e  s t a t i o n  had a per igee  somewha't h igher  than t h e  c a l c u l a t e d  one, 

preassigned 

To what e x t e n t  t h e  accuracy of main ta in ing  t h e  cond i t iona l  pe r igee  a f f e c t s  
t h e  s i t u a t i o n ,  t h a t  i s ,  how p rec i se  is  t h e  s t a t i o n ' s  h i t t i n g  t h e  atmosphere cor- 
r i d o r ,  may be seen  from t h e  following example: t h e  d e f l e c t i o n  of t h e  cond i t iona l  

I ___. 
B a l l i s t i c  Condi t ional  ZONE OF 

~INONCAPTURE'I des  cent  atmosphere 
Corr idor  of by atmosphere t r a j e c t o r y  boundary Tra j ec to ry  wi thout  

e n t r y  t ak ing  account of 
x e  i n f l u e n c e  

boundary of t h e  
cor r idor  

I 

Fig .  2 

Fig.2.. Ent ry  of AS "ZOND-5" i n t o  t h e  atmosphere and descent  t o  Ea r th .  
1) Calcula ted  p o i n t  of e n t r y  i n t o  t h e  atmosphere. 2) Entry p o i n t  i n  

atmosphere wi th  landing  on t h e  f a r t h e r  boundary of t h e  assigned reg ion .  
3) 
a r y  of t h e  preassigned region.  

P o i n t  of e n t r y  i n t o  t h e  atmosphere wi th  landing  on t h e  c l o s e r  bound- 

per5gee  by 51 km i n  h e i g h t  r e s u l t s  r e s p e c t i v e l y  i n  a d e f l e c t i o n  of t h e  landing 
p o i n t  by 250 km f o r  t h e  he igh t  of cond i t iona l  p e r i g e e  of 35 k i lome te r s .  The 
i n c r e a s e  i n  he igh t  of t h e  l a t t e r  by 25 km o r  i t s  decrease  by 10  km w i l l  r e s u l t  
i n  t h e  f i r s t  ca se  i n t o  t o t a l  o v e r f l i g h t  of t h e  Ea r th  (by-passing t h e  E a r t h ) ,  
w h i l e  i n  the  second case  t h e  apparatus  w i l l  be  s u b j e c t  t o  over loads  t h a t  may 
e x c e e d ' t h e  extreme admiss ib l e ,  and t o  i n t e n s i v e  k ine t i c .  hea t ing .  'For spare- 
c r a f t s  en te r ing  t h e  atmosphere from a n  i n t e r p l a n e t a r y  t r a j e c t o r y ,  t h e  most 
a c c e p t a b l e  is  t h e  t r a j e c t o r y  wi th  en t ry  ang le s  of t h e  o rde r  of 5 - 6 degrees  
t o  t h e  l o c a l  hor izon  p l ane  wi th  height  of cond i t iona l  pe r igee  of 35 k i lome te r s .  

. 
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A t  t h e  same t i m e ,  i n  case  of descent a long a b a l l i s t i c  t r a j e c t o r y ,  dur ing  
s p a c e c r a f t ' s  d e c e l e r a t i o n  t h e  overloads do not  exceed 1 0  - 16 u n i t s .  But i f  
w e  i n c r e a s e  t h e  ang le  of e n t r y  by one degree,  t h e  va lue  of t h e  overload w i l l  
i n c r e a s e  t o  30 - 40 u n i t s  and may exceed t h a t  computed f o r  t h e  cons t r cu t ion  
and t h e  appara tus .  On t h e  o the r  hand, t h e  decrease  of t h e  ang le  of e n t r y  by 
one degree is  dangerous on account of t h e  p o s s i b i l i t y  of %oncapture" o s  space- 
c r a f t  by t h e  atmosphere, i. e. i t  w i l l  by-pass t h e  Ea r th  and d e p a r t  i n t o  t h e  
o u t e r  space,  whereby only  Ea r th ' s  g r a v i t a t i o n a l  f o r c e s  may hold i t .  
desc r ibed  i n d e r  t h e  a c t i o n  of g r a v i t a t i o n a l  f o r c e s  an  e l l i p s e ,  t h e  s p a c e c r a f t  
w i l l  a g a i n  r e t u r n  i n t o  t h e  atmosphere, and w i l l  be a b l e  t o  "quench" its ve loc i -  
ty and effect the l anding  oniy  a f t e r  m u l t i p l e  pass ings  through i t s  upper i a y e r s .  
But t h i s  i n c r e a s e s  by many f a c t o r s  t h e  t i m e  of i t s  so jou rn  i n  t h e  near - te r res -  
t r i a l  space  and makes cons iderably  m o r e . d i f f i c u l t  i t s  h i t t i n g  t h e  preassign-  
ed reg ion .  

Having 

Thus, t h e  requirement of appara tus '  landing i n  t h e  preass igned  r eg ion  
poses  t h e  
example, i n  t h e  case of "ZOND-5" t he  computed width of t h e  "en t ry  co r r ido r"  
c o n s t i t u t e d  1 0  t o  13 k i lometers .  

cond i t ion  of a very  accu ra t e  approach t o  E a r t h ' s  atmosphere. For 

-. 
Comparing t h e s e  f i g u r e s  w i t h  t h e  scale of. t h e  f l i g h t  t r a j e c t o r y  around 

the.Moon, t h e  d i s t a n c e  t o  which c o n s t i t u t i n g  some 385,000 k i lome te r s ,  on may 
judge  of t h e  p e r f e c t i o n  and "apothecary" p r e c i s i o n  i n  t h e  o p e r a t i o n  of t h e  
o r i e n t a t i o n  systems and guidance of AS "ZOND-5". 

The s p a c e c r a f t  r e t u r n i n g  t o  Ear th  a f t e r  f l i g h t  around t h e  Moon has  a ve- 
l o c i t y  of 13 km/sec as comparad t o  8 km/sec f o r  t h e  r e t u r n i n g  AES. 

The passage of t h e  dense l a y e r s  of t h e  atmosphere w i t h  second cosmic 
v e l o c i t y  induces s u b s t a n t i a l l y  g r e a t e r  thermal over loads ,  A powerful shock 
wave raises  ahead of a s p a c e c r a f t  en t e r ing  wi th  hypersonic  v e l o c i t y .  Between 
t h e  shock wave and t h e  appara tus  the  temperature  a t t a i n s  13,000 degrees ,  as  
compared w i t h  t h e  7 t o  8 thousand degrees  dur ing  r e e n t r y  w i t h  t h e  f i r s t  cosmic 
v e l o c i t y ,  This  i n f l u e n c e s  e s s e n t i a l l y  t h e  magnitude of r a d i a t i o n a l  t h e m a l  
f lows ,  which i n  t h i s  c a s e  exceeds over  c e r t a i n  p a r t s  of t h e  t r a j e c t o r y  t h e  
magnitude of convec t ive  f l 6 v s  a f f e c t i n g  t h e  thermal cond i t ions  of descending 
appa ra tus '  frame and t h e  c h a r a c t e r  of t h e  s t r eaml ine  f low p a s t  i t ,  which is  
q u i t e  s u b s t a n t i a l l y  mani fes t  on t h e  s t a b i l i t y  of motion and p r e c i s i o n  i n  
h i t t i n g  t h e  preass igned  reg ion .  

Thus t h e  problem of c r e a t i n g  an optimum organ iza t ion  of thermal  s h i e l d i n g  
i s  of g r e a t  a c t u a l i t y .  This  problem is  solved by t h e  a p p r o p r i a t e  choice of 
t h e  shape of t h e  appara tus  and i t s  s h i e l d i n g  by heat-proof material .  The 
shape of t h e  s p a c e c r a f t  may be  of g r e a t  v a r i e t y .  

Just as diversi f ied will be  the  d i s t r l b u t f o n  of theiTLal overloads oii 
t h e  descended appara tus ,  which i n  i t s  t u r n  involves  a corresponding cons t ruc t -  
i o n  of t h e  hea t -sh ie ld ing  m a t e r i a l ,  

The s u c c e s s f u l  r e t u r n  of t h e  descending appara tus  of ZOND-5 i s  evidence 
of t h e  c o r r e c t n e s s  of t h e  s e l e c t e d  shape and r e l i a b i l i t y  of i t s  cons t ruc t ion ,  
t e s t e d  i n  real  cond i t ions .  
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Of g r e a t  importance is t h e  timely d e t e c t i o n  of ‘ t h e  splashed down device  
and e x t r a c t i o n  from of t h e  s c i e n t i f i c  appara tus  and the f i l m s  w i t h  t h e  re- 
g i s t r a t i o n s  of s c i e n t i f i c  measurements, T h i s - h a s  been r e so lved  by a s p e c i a l  
search-salvaging complex, equipped w i t h  t h e  most p e r f e c t  r ad ioeng inee r ing  
means of d e t e c t i o n .  It was composed of sea-going v e s s e l s ,  reconnaissance 
a i r c r a f t s  and h e l i c o p t e r s ,  

* 
* *  

N . B .  The g e n e r a l  conclusion of t h i s  long a r t i c l e  is  along t h e  l i n e  of 
t h e  preceding  comments by Prof .  Sedov, Petrov e t c . ,  w i t h  t h e  u s u a l  p r a i s e  
fo r  Sovie t  accomplishments and so  f o r t h .  

-.. . 
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